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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a normal start and drive even if a CVT fails and 
is fixed at a high-side speed-change state by adjusting a shortage for a torque required 
for driving in high-side speed-change state by increasing the output torque of an electric 
motor when a vehicle speed is equal to or less than a specific value. 
SOLUTION: When a CVT/ECU 24 detects the failure of a CVT 14. especially when it 
detects a high-side fixation failure where the CVT 14 is fixed to a high-side speed- 
change state, the torque corresponding to the shortage for a torque required for driving 
in the high-side speed-change state is compensated by the motor function of an M/G 12, 
thus increasing the output torque of an electric motor for compensation according to a 
vehicle speed even if the high- side fixing failure of the CVT 14 occurs and hence 
smoothly starting and driving a vehicle without generating any torque shortage when 
starting the vehicle or driving it at a low speed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Torque assistant equipment of CVT vehicles with which an engine output is assisted with a motor 
connected between engine output shafts and CVTs which are characterized by providing the following A 
fail detection means to detect a high side fixed fail which said CVT fails and will be in a high side gear 
change condition A torque adjustment means by which an increment in an output torque of a motor adjusts 
an insufficiency to necessity torque it can run in the state of high side gear change when [ said ] judged 
with yes, it being below predetermined speed with a vehicle speed judging means to judge whether vehicles 
speed after side fixed fail detection is below predetermined speed, and said vehicle speed judging means 
[Claim 2] It is torque assistant equipment of CVT vehicles characterized by having an increment 
adjustment value table on which said torque adjustment means is determined by vehicles speed and 
accelerator opening in torque assistant equipment of CVT vehicles according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the torque assistant equipment 
with which the lack of torque at the time of the torque assistant equipment of CVT vehicles, especially 
CVT failing, and being fixed to a high side gear change condition is compensated. 
[0002] 

[Description of the Prior Art] An induction machine (M/G; a motor/radionuclide generator) is 
conventionally connected with an engine output shaft, and while supplying the power from a battery or a 
capacitor, making it function as a motor and performing torque assistance at the time of engine starting 
and acceleration, the system which is operated as a radionuclide generator at the time of braking, and 
collects power is proposed, such a system — torque assistant **** — improvement in fuel consumption 
can be aimed at by things. Moreover, there are vehicles which connected to the engine output shaft CVT 
(Continuous Variabl Transmission; stepless gearbox) which is stepless and changes gears from start to a 
low speed and a high speed as other means of the improvement in fuel consumption. The radius of the belt 
applied to the pulley by changing the flute width of a pulley using a belt and a pulley changes, and said CVT 
changes gears to a stepless story between the change gear ratios of a low state and a high state. Thus, by 
controlling a change gear ratio continuously, exhaust gas and fuel consumption are improvable fully taking 
advantage of the property of the engine which is an engine. 

[0003] Usually, when it becomes impossible to fail and control such a CVT by a certain cause, the gear 
change condition is presenting structure which is compulsorily fixed to a high side to the bottom of the 
thought of fail safety. For example, when a failure arises in the hydraulic system to which the flute width of 
a pulley is changed, the flute width of a pulley is fixed to a high side gear change condition, and it is 
preventing from generating big torque required at the time of a halt of vehicles and low-speed transit with 
mechanical energization means, such as a spring. Consequently, malfunction in which vehicles carry out 
sudden start at the time of a CVT fail or which carries out sudden acceleration is avoided. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is a request [ CVT ] of yes, usually running and 
wanting to make it moving to a repair shop desirably while moving the damaged vehicles to a safe location 
promptly, even when it is fixed to a side gear change condition and big torque required at the time of a halt 
of vehicles and low-speed transit cannot be generated, by fail. 

[0005] This invention is made in view of the above-mentioned conventional technical problem, and the 
purpose is in usually offering start and the torque assistant equipment of CVT vehicles it can usually run, 
even when CVT fails and it is fixed to the high side gear change condition. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the 1st invention with a motor connected 
between an engine output shaft and CVT A fail detection means to detect a high side fixed fail which said 
CVT fails and will be in a high side gear change condition in torque assistant equipment of CVT vehicles 
with which an engine output is assisted, A vehicle speed judging means to judge whether vehicles speed 
after said high side fixed fail detection is below predetermined speed, When judged with it being below 
predetermined speed with said vehicle speed judging means, it is characterized by having a torque 
adjustment means by which an increment in an output torque of a motor adjusts an insufficiency to 
necessity torque it can run in the state of high side gear change. 

[0007] Here, predetermined speed means the minimum speed it can run while CVT has been in a high side 
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gear change condition, for example, is 60 km/h. 

[0008] A fail detection means increases an output torque of a motor added to power torque from the time 
of the usual torque assistance, when [ of CVT ] it is judged that yes, it is at the low-speed transit [ for 
which a side fixed fail is detected and a condition of vehicles needs big torque ], or halt time. 
Consequently, it becomes possible to compensate an insufficiency of torque required for start of vehicles 
and low-speed transit, and even when CVT fails and it is fixed to a high side gear change condition, start 
and usual transit can usually be performed. 

[0009] Moreover, in order to attain said purpose, it is characterized by the 2nd invention having an 
increment adjustment value table on which said torque adjustment means is determined by vehicles speed 
and accelerator opening in the 1st invention. 

[0010] While realizing smooth vehicles transit at the time of a fail of CVT since the optimal increment in 
torque is performed according to accelerator opening and the vehicle speed even when CVT fails a torque 
adjustment means and it is in a high side gear change condition, torque assistance with sufficient 
effectiveness which improves an engine's fuel consumption can be performed. 
[0011] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained based 
on a drawing. 

[0012] The block diagram of this operation gestalt is shown in dravying J . M/G (a motor/radionuclide 
generator)! 2, such as an induction machine which operates as a motor, is connected to the engine output 
shaft of E/G (engine)10, and CVT14 is connected further. And the driving force generated by E/G10 or 
M/G12 is transmitted to a driving wheel 16. Moreover, the condition of E/G10 is supervised by E/G- 
ECU18, and an intake-air temperature, an engine speed, etc. are inputted into E/G-ECU18. On the other 
hand, the condition of M/G12 is supervised by M/G-ECU20. When CVT is normal, this M/G-ECU20 
supplies the M/G torque command value according to the accelerator opening of an accelerator 22 to 
M/G12, as shown in the sign (a) of drawing 2 , and provides E/G-ECU18 with information required to 
generate the drive command of E/G10 to coincidence. Furthermore, CVT-ECU24 which supervises CVT14 
is connected to M/G-ECU20. CVT-ECU24 controls CVT 14 in the optimal gear change condition that 
exhaust gas and fuel consumption are improvable based on the drive command to the vehicle speed and 
E/G10 which are obtained from the speed sensor 26 connected to said M/G-ECU20, and the M/G torque 
command to M/G12. That is, M/G-ECU20 performs output adjustment of E/G10 and M/G12, and controls 
CVT14 by the predetermined rate in the optimal gear change condition according to accelerator opening 
(the amount of comprehensive torque), and the vehicle speed so that the amount of output torques of 
E/G10 and the amount of assistant torque of M/G12 turn into the amount of comprehensive torque 
corresponding to the accelerator opening of an accelerator 22. Consequently, smooth transit of vehicles is 
attained. If it is set up so that the torque assistance of the 20% of the amount [ / at this time, for example, 
accelerator opening, ] of comprehensive torque may be carried out by M/G12, while the fuel consumption 
of E/G of vehicles improves 20%, only the part which carried out torque assistance can reduce exhaust 
gas. 

[0013] the case where, as for the characteristic matter of this operation gestalt, CVT-ECU24 detects the 
fail of CVT14 — especially — CVT14 — yes — yes fixed to a side gear change condition — the case 
where a side fixed fail is detected — yes, it is just going to compensate the torque of the insufficiency to 
the necessity torque it can run in the state of side gear change by the motor ability of M/G12 
[0014] Torque assistant actuation when drawing 2 - drawing 5 are mixed and CVT14 fails hereafter is 
explained. 

[0015] CVT-ECU24 is always supervising the condition of CVT14 as mentioned above. Although the fail 
detection means included in said CVT and ECU24 recognizes various fails, as shown [ especially ] in the 
flow chart of drawing 4 , the fail monitor of the portion which controls a gear change condition is 
performed, and the high side fixed fail which will be in a high side gear change condition based on fail safety 
is detected (S100). Yes, when a side fixed fail is detected, CVT-ECU24 outputs a CVT fail signal to M/G- 
ECU20 (S101). When a fail is not a high side fixed fail, exception processing according to the fail, for 
example, an alarm etc., is outputted. When said fail does not become the hindrance of transit, the monitor 
of whether a high side fixed fail occurs succeedingly is continued. 

[0016] While M/G-ECU20 also supervises the condition of M/G12, as shown in the flow chart of drawing 
5 , it judges whether a CVT fail signal is always inputted (S110). When a CVT fail signal is inputted, the 
vehicle speed judging means included in M/G-ECU20 judges whether the speed (V) of the vehicles after 
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high side fixed fail detection is below predetermined speed (Vth) based on the information from a speed 
sensor 26 (S111). Said predetermined speed shows the minimum speed CVT14 can run in the state of high 
side gear change, and it is 60 km/h. vehicles speed (V) — case it is larger than predetermined speed (Vth) 
— yes — even if a side fixed fail occurs, without it recognizes the lack of torque — yes, since it can run in 
the state of side gear change, a M/G torque command supplies a M/G torque command to M/G12 like 
always [ CVT positive ] which is shown with the sign in drawing 2 (a) (S1 12), and performs the usual torque 
assistance. 

[0017] When the vehicles speed after fail detection (V), on the other hand, judges [ a vehicle speed judging 
means ] that it is smaller than predetermined speed (Vth), For example, when the speed of vehicles 
becomes 60 or less km/h after the case where speed is running [ vehicles ] by 60 or less km/h at the time 
of high side fixed fail generating, or high side fixed fail detection, Or when having stopped, by the usual M/G 
torque command, torque will be insufficient for that for operating vehicles, while CVT14 had been fixed to 
the high side gear change condition, and a halt of E/G etc. will be caused. Then, the torque adjustment 
means included in M/G-ECU20 performs control for which the same accelerator opening as always [ CVT 
positive ] also increases a M/G torque command into drawing 2 as a sign (b) shows (S113). Although 
increment **Tref of a M/G torque command is influenced by accelerator opening, it is needed so mostly 
that the vehicle speed is slow as shown in drawing 3 . That is, increment **Tref of a M/G torque command 
is determined by the vehicle speed (V) and accelerator opening. For example, M/G-ECU20 holds two or 
more tables according to accelerator opening (in addition to this for example, 60% of accelerator opening, 
50%), as shown in the table (c) showing increment **Tref of a M/G torque command to the vehicle speed 
at the time of 100% of accelerator opening (V) as shown in drawing 3 , and the table (d) showing increment 
**Tref of a M/G torque command to the vehicle speed at the time of 80% of accelerator opening (V). 
Therefore, when performing control which increases a M/G torque command by (S113), M/G-ECU20 
chooses the table according to accelerator opening, it determines increment **Tref of a M/G torque 
command according to the vehicle speed using the selected table, adds increment **Tref of this M/G 
torque command to the usual M/G torque command, and supplies it to M/G12. 

[0018] Then, while a CVT fail signal is inputted, increment **Tref of a M/G torque command according to 
vehicles speed (V) and accelerator opening is determined for a repeat and the torque assistance which 
usually adds increment **Tref to a torque command value until it supervises vehicles speed (V) and 
becomes by (S111) more than predetermined speed (for example, 60 km/h). 

[0019] Thus, even when the lack of torque which a high side fixed fail occurs in CVT14, and serves as 
trouble of start of vehicles and transit occurs, the increment in torque of M/G12 can be performed 
according to the vehicle speed and accelerator opening, and smooth start and transit can be performed. 
[0020] In addition, in this operation gestalt, although the example which established a fail detection means 
to detect the high side fixed fail of CVT to CVT-ECU, and established the torque adjustment means at the 
time of a fail into M/G-ECU was shown, a fail detection means and a torque adjustment means may be 
made to become independent, respectively, and may be established. 
[0021] 

[Effect of the Invention] Since according to this invention the vehicle speed responds and increment 
amendment of the output torque of a motor is carried out even if the high side fixed fail of CVT occurs as 
explained above, start and transit of smooth vehicles are attained without the lack of torque occurring at 
the time of start and low-speed transit 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the torque assistant equipment of the CVT vehicles of the operation 
gestalt concerning this invention. 

[Drawing 2] It is explanatory drawing explaining the relation between the accelerator opening of the torque 
assistant equipment of the CVT vehicles of the operation gestalt concerning this invention, and a M/G 
torque command. 

[Dr aw ing 3] It is explanatory drawing explaining the relation of the vehicle speed (V) of the torque assistant 
equipment of the CVT vehicles of an operation gestalt and M/G torque command increment **Tref 
concerning this invention. 

[Drawing 4] It is a flow chart explaining fail detection actuation of CVT and ECU of the torque assistant 
equipment of the CVT vehicles of the operation gestalt concerning this invention. 

[Drawing 5] It is a flow chart explaining torque assistant actuation of M/G-ECU of the torque assistant 
equipment of the CVT vehicles of the operation gestalt concerning this invention. 
[Description of Notations] 

10 E/G (engine), 12 M/G (a motor/radionuclide generator), 14CVT (stepless gearbox), 16 A driving wheel, 
18 E/G-ECU, 20 M/G-ECU, 22 An accelerator, 24 CVT-ECU, 26 Speed sensor. 



[Translation done.] 
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